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Abstract 
Trans-Alpine freight transport suffers because of severe road congestion due to 
under-capacity of roads and causes considerable environmental damages in the 
transit countries, particularly in Austria and Switzerland, but also in Italy. The 
obvious strategy of shifting trans-Alpine flows from road to rail is hampered by 
several factors such as Jack of coordination among the various national railway 
companies, lack of provision of competitive services (e.g., blocktrains, etc.), and 
insufficient efforts to increase and promote combined transport. One of the key 
problems is the disintegrated policy approach which does not conceive road and rail 
as complementary modes of transport, but still as competitive ones. Using the five 
dimensions - hardware, software, orgware (institutions), tinware, and the 
environment - as a checklist the current paper makes a modest attempt to identify 
areas of major concern for road and rail. The paper looks more specifically at the 
case of combined road/rail freight transport as part of a single, virtual mobility 
network for trans-Alpine freight transport. 
1. INTRODUCTION 
In the last three decades, trade between European countries and, thus, 
demand for transport network services, has increased dramatically. At 
the same time there is a growing capacity shortage and evidence of 
malfunctioning in almost all components of European networks. 
Even without economic growth, increasing transcontinental mobility of 
people, goods, and information resulting from European integration and 
changed technology will quickly lead to a crisis. 
In this paper emphasis is laid on an analysis of strategically significant 
shortcomings in the trans-Alpine transport system. We view the 
infrastructure network as a set of nodes and links (hardware), linked by 
an information system (software) which together allow the performance 
of certain services. Other essential elements are decision, management 
and control (institutions), and the provision of finance to build, operate 
and mantain the network. In addition, the network interacts with the 
environment, whether producing negative or positive externalities. 
These five problem dimensions - hardware, software, institutions 
(orgware), finance (tinware), and the environment (ecoware) - are used 
as a checklist to identify areas of major concern for road and rail 
transport. 
In particular, the paper looks more specifically at the case of combined 
road/rail freight transport on the main links between Austria and Italy. 
2. FREIGHT TRANSPORT THROUGH THE ALPS 
The Alpine barrier is created by physical limits: the shortage of suitable 
passes and the fragility of the Alpine environment. This means that even 
if long standing demands for improved road transit were met, such as 
easing or abolishing customs checks and harmonizing with the Swiss 
28-ton weight limitation, this would limit costs but not solve the 
capacity problem. 
A massive shift from road to uni-modal rail freight transport is 
precluded by the speed and flexibility requirements of today's network 
economy. On the other hand, combined road/rail transport, if linked to 
the Alpine crossings themselves, would mean higher costs and delays 
for truckers, at least with the present clumsy technology. 
A major opportunity for change of the road/rail leg of the journey is not 
linked to the Alpine crossing, but initiated hundreds of kilometers away: 
in Northern Europe and Great Britain and stretching well South of the 
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Alps. With this solution, the costs and delays of transhipment can be 
made up by the cheap and fast (night-time) rail journey. 
Transport-related problems are particularly severe in the Alpine Region 
where the 1, 100 km long arch of the Alps allows access between its 
two hillsides in no more than fifteen main links. The problems are 
accentuated by the fact that three of the four transportation axes which 
are of European strategic importance run through the Alps: 
* the British-French-Italian Axis, 
* the Central European-Mediterranean Axis, and 
* the East-West Axis of the South. 
Two of these three axes, the Central European-Mediterranean Axis and 
the East-West Axis of the South, cross the Austrian-Italian border at 
the two main passes between the two countries: the Brenner and the 
Tarvis. Both passes offer connection between the two countries by road 
(regular road and highway) as well as by railway. 
The Brenner Pass is actually the most important link among Italy, 
Germany and the northern European countries: the railway line is in fact 
part of the Munich-Verona line, while the road is part of the Munich-
Verona highway, which belongs to the E45 European route connecting 
Oslo with Siracusa. 
As for the Tarvis Pass, it can certainly be considered the most 
important link between Italy and the Eastern European countries. 
Because of the importance of the connections made possible by those 
two passes and also due to the restrictions imposed by Switzerland on 
international freight traffic, Austria is witnessing a progressive 
seemingly unstoppable growth of the amount of road transit (fig.1 ). The 
problem is so serious that even according to Swiss projections, the 
estimate is that 90% of the road transit traffic that, following the 
shortest route principle, should pass through Switzerland passes 
through Austria and France instead (BWV, 1991 ). 
The result is that Alpine roads are even more congested and pollution in 
the region's traffic corridors is much higher than the Austrian average 
and gives origin to both direct health impairments and health relevant 
long-term secondary effects. Severe negative effects in respect to road 
safety should also be mentioned. 
These problems appear in all their magnitude when looked at with the 
help of data on freight traffic flows at the Austrian-Italian border over 
the last decade (Tab. 1 ). In this situation, combined transport (road/rail) 
is often proposed as a possible solution. 
However, several factors such as lack of coordination among the various 
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national railway companies, lack of prov1s1on of competitive services, 
insufficient efforts to increase and promote combined transport hamper 
this strategy. 
The result is that the trend for lorry-carried freight is strongly upward, 
the trend in rail freight transport shows signs of continuing decline, and 
the modal split continues to favor road transport. 
The question is that railway companies and public authorities have 
increasingly neglected freight in favor of passenger services. 
Now that road congestion and environmental concerns in the Alps set 
limits to a further increase in heavy vehicle traffic on roads, combined 
road/rail transport offers are promising solution. This solution, 
however, must be adapted to the rapidly changing economy to be served 
by such networks. The flexibility of the production itself, linked with 
J IT, requires highly flexible deliveries of relatively small lots. This 
development penalizes demand for uni-modal railway services of the 
present time. 
Tab. 1: International Freight Transport by Road and by Rail in tons 
From Italy to Austria 
From Austria to Italy 
From Italy to Austria (with transit) 
From Austria to Italy (with transit) 
In transit from Italy to Austria 
In transit from Austria to Italy 
Total 
1983 
n.a. 
n.a. 
n.a. 
n.a. 
1 .237,725 
551,068 
1 .834,159 
1 .309 .518 
n.a. 
n.a. 
n.a. 
n.a. 
17.283,306 
19 .666,506 
1987 
1.648 ,708 
706.364 
2. 723,533 
1.846.415 
9. 763,006 
2 .322.296 
11 .914,790 
5.693.571 
8.114,298 
1.615.932 
9.191,257 
3 .847,H22 
63.351 ,466 
44.133,266 
Source: OSTAT - bsterreichisches Statistisches Zentralamt 
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1993 
2 .244 ,452 
902.294 
3.440,931 
2.951.393 
10 .933,543 
3.274.534 
12 .614,489 
7.590.674 
8.689,091 
2.372.240 
9 .173 ,558 
4 .639 ,281 
67.034,670 
51.396,684 
Fig. 1: Freight Traffic in Transit through Austria and Switzerland in 1993 (in million tons) 
a) Road Transit r----------------------------_,, 
F 
b) Rail Transit 
F 
Source: OSTAT - 6sterreichisches Statistisches Zentralamt 
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3. COMBINED ROAD/RAIL TRANSPORT IN AUSTRIA AND 
IN ITALY 
The case of combined transport in Austria and in Italy will now be 
examined in accordance with the analytical framework described in the 
introduction while also taking into account the two axes of European 
strategic importance which run through the Alps. These are the Central 
European-Mediterranean Axis and the East-West Axis of the South which 
cross the Austrian-Italian border at the two main passes between the 
two countries: the Brenner Pass and the Tarvis Pass. 
Such an analysis should help to identify both the strong and the weak 
points that the two national railway companies would have to take into 
account for further developing their approaches towards combined 
transport. 
3.1 COMBINED TRANSPORT IN AUSTRIA 
Hardware 
Hardware refers to the tangible physical components of the 
transportation infrastructure. 
It is important to note that the parameters which have been taken into 
account during the survey are those which are generally considered to be 
more significant in terms of intermodality (basically, the structures 
which allow intermodality to be achieved between different competing 
or complementary network modalities) and interoperability, such as 
trail width, type of current, rail loading gauge - the technical parameter 
which is achieving growing importance not only in respect to freight 
traffic but passenger traffic as well (think, for example, of the 
problems created by the introduction of double decked trains)-, security 
techniques, and maximum load per axis. 
The results of the survey are outlined in fig. 3 and 4. The figures show 
the intermodal services offered along the three axes, and the technical 
parameters for interoperability along the Brenner, the Tauern, and the 
Pontebbana Axes. 
It is worthwhile to note that fig. 4 takes into account the 
infrastructural parameters of every segment belonging to each axis as 
well as some capacity parameters. 
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Software 
The term software is used here in the widest sense and includes 
computerized management of transport and computerized services 
which improve acces by users and facilitate intermodal operations. 
The automatization process of the Austrian Railways has been promoted 
by the 1987 'new railway concept'. The project has been named ARTIS 
(Austrian Railway Transport Information System) and consists in the 
design of a freight information system which will allow the clients to 
have direct access to the information regarding their shipments. By the 
time the project becomes operational in two or three years time, it 
should also be connected to the HERMES and ORFEUS systems which will 
both operate at European level. 
Orgware 
The institutional dimension includes all regulatory, administrative, 
legal, managerial and coordination structures and activities concerning 
both the demand and the supply side of railway operations. In the sequel, 
we characterize policies and strategies carried out at the national level 
first, and then railway company related policies and strategies. 
Policies and Strategies 
At national level it is interesting to note that in order to protect its 
population and its environment, Austria is trying to promote the 
transfer of traffic in general, and of freight traffic in particular, from 
road to rail with the help of specific measures such as combined 
transport. The transfer is to be rendered possible by the issuing of 
appropriate legislation within the framework of the Austrian overall 
traffic concept (BWV, 1991) which states tasks and objectives of the 
Austrian traffic policy: 
* limits to transportation means' free choice as a way of improving 
environment and health protection; 
* priority to politico-economic efficiency rather than to individual 
profits; 
* social balance; 
* raffic security and reliable traffic operations; 
* parsimonious attitude in respect to natural resources; 
* people's acceptance of traffic policy decisions; 
* competitive services in respect to Austrian companies. 
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Fig. 2: Transportation Axes of Strategic Importance in Europe: 
1) the Brenner Axis, 2) the Tauern Axis, 3) the Pontebbana Axis 
A 
I 
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The Austrian traffic policy gives combined transport a position of 
central importance, because it is hoped that combined transport will be 
the key factor in the research of a way for loosening the problems 
created by road traffic. 
Among the measures taken by the Austrian Government for expanding 
environmentally friendly transport modes, the most important ones are, 
no doubt, the measures for promoting combined transport in Austria. 
Those measures are contained in the 11992-1996 Program for the 
promotion of road-rail-ship freight transport' which pursues the release 
of the Austrian road network from its traffic burden through a forced 
development of combined transport. Through massive investments, the 
program is expected to improve cooperation among the different 
carriers involved with combined transport, to optimize transport 
operations, to achieve higher profitability. As a direct consequence of 
the easing of road traffic, the program is also expected to reduce 
environmental burden and improve traffic security. 
Other than the above mentioned Program, the Austrian Government is 
also following the principle that a concrete way for helping combined 
transport to become more competitive is that of making road transport 
more difficult or more expensive. 
The 'Eco-point' regulation can be seen as a tool of that kind. After the 
European Community rejection of the Austrian proposal to limit the 
number of lorries transiting through Austria with the counter proposal 
of limiting the emission volumes rather than the number of freight 
vehicles, the two parties negotiated the solution of the so-called 'eco-
points card'. The idea came out from the consideration that the Alpine 
Region had a limited ecological capacity. For this reason a limit value, 
the 'eco-points system', was needed. The eco-points system was then 
introduced with the aim of both favoring a quick conversion of the 
existing vehicle fleet to a more environment friendly one and promoting 
the shift to combined transport. Following the negotiation then, Austria 
and the EU reached an agreement on a system based on a number of eco-
points to be reduced a year after another and to be distributed to 
Member States which, in their turn, would distribute their quota of eco-
points to the operators who would apply for them. Every operator would 
then spend them on a card which would allow his/her vehicle(s) to 
perform its journey through Austria. The first and the second highest 
quota of eco-points are assigned to Italy and Germany, respectively. 
Such a regulation does not apply to combined transport. 
Another norm which may help combined transport to become more 
competitive making road transport more difficult is the so-called 'night 
traffic ban'. Beginning January 1, 1995 Austria has in fact implemented 
a night traffic ban which applies to all freight transport vehicles 
exceeding 7.5 tons total weight. The regulation applies from 1 O p.m. till 
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5 a.m. to all vehicles travelling on all Austrian roads with the exclusion 
of those belonging to the category of combined transport which are 
allowed to ride on a limited number of routes even during the prohibited 
hours. 
If the above mentioned norms definitely aim at making road transport 
more difficult or more expensive, Austria has also adopted several other 
measures explicitly aiming at favoring combined transport. For example 
then, road vehicles engaged in combined transport are exempted from 
toll payments, cabotage limitations and compulsory rests during week-
ends, and have access to liberalized corridors and/or zones. 
Moving to the railway company level, we should start by remembering 
that in 1987 the Austrian Federal Railways (OBB) published the so-
called 'new railway concept', which followed the presentation of the 
study "Concepts and Objectives of the Planning Model for the Austrian 
High Performance Mainline Network" commissioned by the OBB to the 
consulting firm Arthur D. Little International, Inc. (AOL). 
The program included not only building projects but also several 
organizational measures aiming at improving the railway offer in both 
passenger and freight transport. 
Together with several measures to be undertaken for making passenger 
service more competitive, many measures for improving freight service 
were presented. According to the 'new railway concept', freight service 
was to be based on: 
* the building of high-grade fully equipped freight terminals with 
adequate access from the road as well as appropriate connection with 
inland navigation; 
* the development of an extensive logistics offer as well as the 
improvement of its management; 
* the settlement of the finance-related criticisms over the existing 
dispatch offices and the provision of new ones; 
* the creation of new traffic connections for combined transport; 
* a larger offer of rolling roads; 
* the enforcement of night connections; 
* the selective enhancement of both railway lines and railway capacity 
in view of the increasing freight flows which should ideally be moved 
from road to rail. 
The time horizon for the implementation of the 'new railway concept' 
was identified with the year 2000. 
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Tab. 2: Okombi: International and National Shipments (number of journeys) 
1989 1990 1991 1992 1993 
-----------------------------~-----------------------~~~~~-
Semi-Trailers 
Swap Bodies 
Roll-on Roll-off 
TOTAL 
6 ,659 
631 
14,076 
23,924 
34,187 
54,922 
24 .595 
6,500 
520 
20,000 
29.968 
56,833 
Ll.1..Q 
83,333 
32.033 
6,093 
422 
18,583 
31,659 
70 ,616 
148 
95,292 
32.229 
5,268 
324 
20,820 
33.524 
78, 794 
104,882 
33.848 
4,635 
247 
20, 934 
29. 712 
76,420 
3.918 
101,989 
33,877 
Source: UIRR-lnternational Union of Combined Road-Rail Transport Companies 
Following the 'new railway concept' and in accordance with the EC 
Directive 440/91, the Austrian Government has recently issued a law 
aiming at favoring the privatization of the Austrian Federal Railways. 
The privatization process began on January 1, 1994 and is still in 
progress. 
As it is the case in virtually every country, combined transport services 
in Austria are sold by specialist multimodal transport companies. These 
private firms contract for the rail transport and additional services 
offered by the railways and offer these services for resale. The most 
relevant company in Austria is Okombi. 
Finance 
Finware refers to both the socio-economic cost-benefit aspects of new 
investments and the ways of financing and maintaining the whole 
railway system. The problems associated with financing infrastructure 
networks are largely a reflection of the institutional side. New 
problems arise from the close intermingling of private enterprise and 
public authorities in running the network. The interface problem 
between public and private decision making, planning and control is 
sharpened by the characteristic of transport infrastructure which 
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makes it unique among other forms of investment: the long time scales 
involved (such as long planning and construction periods, and a long 
planned lifetime) . 
In Austria, beginning from the 1970s, the negative effects of the 
development of both road and highway networks on natural 
environments together with the negative financial results of the 088 
have progressively led to a slowing down of the road expansion process. 
Since then, public investment in transport has begun favoring rail 
transport in general, and combined transport in particular. In this 
respect, the issuing of the '1992-1996 Program for the promotion of 
road-rail-ship freight transport' has opened up investments of about 
141 million Austrian schillings. Those investments have brought to the 
renewal of a large part of the rolling stock, the building of large freight 
terminals, and the acquisition of new cars, containers, swap-bodies, 
cranes, etc. 
Further, public investment does not stop at the borders. In fact, within 
the program for supporting Eastern European countries, the Austrian 
Government is also offering financial help for development and 
promotion of combined transport abroad. So far, this kind of investment 
has been used for providing Hungary the necessary help for enlarging its 
terminals on the Austrian/Hungarian border, as well as for helping 
Slovenia to make its first steps towards combined transport. 
Eco ware 
Environmental concerns have been growing in Austria. Transport 
contributes to all forms of pollution, especially air pollution and noise 
pollution, threats to natural habitats, etc. For most people, the 
environmental dimension is most immediately felt in the alps. Noise and 
air pollution are particularly severe. Environmental preassures are the 
single most potent force behind modal integration. 
In this respect, the Austrian case is characterized by a full range of 
initiatives. Other than the already mentioned 'eco-points system' and 
the 'night traffic ban' initiatives, the measures for limiting noise 
pollution along railways should at least be remembered. 
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Fig. 3: lntermodal Services along the Brenner Axis, the Tauern Axis, and the Pontebbana Axis 
BRENNER AXIS - (MUNCHEN), INNSBRUCK, BRENNER, VERONA 
(DB - German Railways 
(DB - German Railways 
OBB - Austrian Railways 
OBB - Austrian Railways 
FS - Italian Railways 
192, Munchen Hbf-Rosenheim) 
202, Rosenheim-Kufstein) 
201, Kufstein-lnnsbruck 
232, Innsbruck-Brenner 
233, Brennero-Verona 
TAUERN AXIS - (MUNCHEN), SALZBURG, TARVIS, VERONA 
(DB - German Railways 
(DB - German Railways 
OBB - Austrian Railways 
OBB - Austrian Railways 
OBB - Austrian Railways 
OBB - Austrian Railways 
FS - Italian Railways 
FS - Italian Railways 
192, Munchen Hbf-Rosenheim) 
202, Rosenheim-Kufstein) 
203, Kufstein-Salzburg 
206, Salzburg-Bischofshofen 
224, Bischofshofen-Villach 
241, Villach-Tarvis 
242, Tarvisio-Padova 
269, Padova-Verona 
PONTEBBANA AXIS - VIENNA, KLAGENFURT, TARVIS, VERONA 
OBB - Austrian Railways 
OBB - Austrian Railways 
OBB - Austrian Railways 
FS - Italian Railways 
FS - Italian Railways 
196, Wien S.-Leoben 
225, Leoben-Villach 
241 , Villach-Tarvis 
242, Tarvisio-Padova 
269, Padova-Verona 
LC = Large Containers Ro-Ro = Roll-on Roll-off SB = Swap Bodies 
OBB 
FS 
BRENNER AXIS 
WORGL CCT (LC - Ro-Ro - SB - ST) 
HALL IN TIROL CCT (LC - SB - ST) 
INNSBRUCK Hbl CCT (LC - SB -ST) 
BRENNERSEE (Ro-Ro) 
TRENTO (LC - SB - ST) 
DOMEGLIARA S.A. (LC - SB - ST) 
VERONA Q.E. (LC - SB - ST) 
TAUERN AXIS 
SAL2BURG Hbf CCT (LC - Ro-Ro - SB - ST) 
VILLACH SOD CCT (LC - Ro-Ro - SB - ST) 
UDINE (LC - SB - ST) 
PADOVA INTERPORTO (LC-SB-ST) 
VICENZA (LC) 
VERONA Q.E. (LC - SB - ST) 
Sources: FS - Funzione Strategie Studi e Mercati, Roma 
ST = Semi-trailers 
PONTEBBANA AXIS 
WIEN NORDWEST CCT (LC - SB - ST) 
WIEN SUDBAHNHOF Fbf (Ro-Ro) 
WIEN FREUDENAU Hf CCT (LC - SB -ST) 
KAPFENBERG CCT (LC - SB - ST) 
ST. MICHAEL CCT (LC - SB -ST) 
VIKTRING (LC - SB -ST) 
VILLACH SUD CCT (LC - Ro-Ro - SB - ST) 
UDINE (LC - SB -ST) 
PADOVAINTERPORTO(LC-SB-ST) 
VICENZA (LC) 
VERONA Q.E. (LC - SB - ST) 
FS - Unita' Logistica e Trasporto Merci (UL TM), Coordinamento Territoriale Nord-Est 
UIC (1994) European infrastructure master plan, Paris 
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Fig. 4: Technical Parameters for Interoperability along the Brenner Axis, the Tauern Axis, 
and the Pontebbana Axis 
BRENNER AXIS - (MUNCHEN), INNSBRUCK, BRENNER, VERONA 
(DB - German Railways 
(DB - German Railways 
088 - Austrian Railways 
088 - Austrian Railways 
FS - Italian Railways 
LENGTH 'TODAY' (km) 
LENGTH '201 O' (km) 
SINGLE TRACK 'TODAY' (km) 
SINGLE TRACK '2010' (km) 
DOUBLE TRACK 'TODAY' (km) 
DOUBLE TRACK '2010' (km) 
MULTIPLE TRACK 'TODAY' (km) 
MULTIPLE TRACK '2010' (km) 
TRACK DISTANCE 'TODAY' (m) 
TRACK DISTANCE '2010' (m) 
192, Munchen Hbf-Rosenheim) 
202, Rosenheim-Kufstein) 
201, Kufstein-lnnsbruck 
232, Innsbruck-Brenner 
233, Brennero-Verona 
192 202 2 0 1 
65.00 31.00 73.00 
65 .00 31.00 73.00 
0.00 0.00 0.00 
0.00 0.00 0 .00 
65 .00 31.00 73 .00 
65.00 31.00 73.00 
0.00 0.00 0.00 
0 .00 0.00 0 .00 
4 . 00 4 .00 4 .00 
4 . 00 4 .00 4 .00 
2 3 2 2 3 3 
39 .00 235.00 
39.00 235.00 
0.00 0.00 
0.00 0.00 
39 .00 235.00 
24.00 235.00 
0 .00 0.00 
15.00 0 .00 
3.50 3 . 50 
3 .50 3 . 50 
-------------------------------------------------------------------------
TRAIL WIDTH 'TODAY' (mm) 
TRAIL WIDTH '2010' (mm) 
TYPE OF CURRENT TODAY' 
TYPE OF CURRENT '2010' 
RAIL LOADING GAUGE 'TODAY' < A 
RAIL LOADING GAUGE '2010' < A 
RAIL LOADING GAUGE 'TODAY' A 
RAIL LOADING GAUGE '2010' A 
RAIL LOADING GAUGE TODAY' B 
RAIL LOADING GAUGE '2010' B 
RAIL LOADING GAUGE TODAY' C 
RAIL LOADING GAUGE '2010' C 
RAIL LOADING GAUGE TODAY'> C 
RAIL LOADING GAUGE '2010' > C 
MANUAL BLOCK 'TODAY' (km) 
MANUAL BLOCK '2010' (km) 
AUTOMATIC BLOCK 'TODAY' (km) 
AUTOMATIC BLOCK '?010' (km) 
MAX. LOAD PER AXIS 'TODAY' (t) 
MAX. LOAD PER AXIS '2010' (!) 
FREIGHT TRAINS PER DAY 'TODAY' 
FREIGHT TRAINS PER DAY '201 O' 
TRAINS PER DAY 'TODAY' 
TRAINS PER DAY '2010' 
CAPACITY 'TODAY' (trs/D) 
CAPACITY '201 O' (trs/D) 
1435 
1435 
3 
3 
x 
x 
14.00 
0 . 00 
51 . 00 
65 .00 
22 .50 
22 . 50 
129 
0 
326 
0 
252 
302 
1435 
1435 
3 
3 
x 
x 
22 .00 
0 .00 
9 .00 
31.00 
22 .50 
22 .50 
139 
0 
333 
0 
255 
300 
1435 
1435 
3 
3 
x 
x 
22 .00 
0.00 
51.00 
73 .00 
1435 
1435 
3 
3 
x 
x 
2 . 60 
2 .60 
36.40 
36 .40 
1435 
1435 
4 
4 
x 
x 
235 . 00 
0.00 
0.00 
235 .00 
------------------~--------------------~~-~~ 
22 .50 22.50 22.50 
22 .50 22 .50 22 . 50 
----------
105 97 64 
182 0 144 
210 1 51 90 
333 0 1 95 
226 140 140 
300 200 200 
-----~----------------·------------------------------------------
TYPE OF CURRENT 3 = 15,000 V (alternate) TYPE OF CURRENT 4 = 3,000 V (continuous) 
Sources: FS - Funzione Strategie Studi e Mercati, Roma 
FS - Unita' Logistica e Trasporto Merci (UL TM), Coordinamento Territoriale Nord-Est 
GROUPE "ACTUALISATION TRANSIT ALPIN" (1990) Premier Rapport 
UIC (1994) European infrastructure master plan, Paris 
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Fig. 4: (ctd) 
TAUERN AXIS - (MUNCHEN), SALZBURG, TARVIS, VERONA 
(DB - German Railways 
(DB - German Railways 
OBB - Austrian Railways 
OBB - Austrian Railways 
OBB - Austrian Railways 
OBB - Austrian Railways 
FS - llalian Railways 
FS - Italian Railways 
LENGTH 'TODAY' (km) 
LENGTH '201 O' (km) 
SINGLE TRACK 'TODAY' (km) 
SINGLE TRACK '2010' (km) 
DOUBLE TRACK 'TODAY' (km) 
DOUBLE TRACK '2010' (km) 
MULTIPLE TRACK 'TODAY' (km) 
MULTIPLE TRACK '2010' (km) 
TRACK DISTANCE 'TODAY' (m) 
TRACK DISTANCE '2010' (m) 
192, Munchen Hbf-Rosenheim) 
202, Rosenheim-Kufstein) 
203, Kufstein-Salzburg 
206, Salzburg-Bischofshofen 
224, Bischofshofen-Villach 
241, Villach-Tarvis 
242, Tarvisio-Padova 
269, Padova-Verona 
192 202 2 0 3 
65 .00 31.00 5.60 
65 .00 31.00 5.60 
0 .00 0.00 0.00 
0 .00 0.00 0.00 
65 .00 31.00 5.60 
65 .00 31.00 5.60 
0 .00 0.00 0.00 
0 .00 0.00 0.00 
4 .00 4.00 4.00 
4 .00 4.00 4.70 
206 
54 .00 
53 .00 
0 .00 
0 .00 
54 .00 
53 .00 
0 .00 
0 .00 
4 .00 
4 .00 
224 2 4 1 242 2 6 9 
134.00 28 .00 246.00 82.00 
134.00 28.00 246.00 82.00 
35.40 6.00 66.00 0.00 
21.40 0.00 0 .00 0.00 
98.60 22.00 180.00 82.00 
112.60 28.00 246.00 82.00 
0.00 0.00 0.00 0 .00 
0.00 0 .00 0.00 0.00 
3. 70 3.55 3.56 3 ,56 
3.70 3 .55 3.56 3.56 
--------------~--------------------------~---~-------------~~--~~-----------
TRAIL WIDTH 'TODAY' (mm) 1435 1435 1435 1435 1435 
TRAIL WIDTH '2010' (mm) 1435 1435 1435 1435 1435 
-~~----------·-----------------·-----·-----·-----·-----·-----------
TYPE OF CURRENT TODAY' 
TYPE OF CURRENT '2010' 
RAIL LOADING GAUGE 'TODAY' <A 
RAIL LOADING GAUGE '2010' <A 
RAIL LOADING GAUGE TODAY' A 
RAIL LOADING GAUGE '2010' A 
RAIL LOADING GAUGE TODAY' B 
RAIL LOADING GAUGE '2010' B 
RAIL LOADING GAUGE 'TODAY' C 
RAIL LOADING GAUGE '2010' C 
RAIL LOADING GAUGE 'TODAY'> C 
RAIL LOADING GAUGE '2010' > C 
MANUAL BLOCK 'TODAY' (km) 
MANUAL BLOCK '2010' (km) 
AUTOMATIC BLOCK 'TODAY' (km) 
AUTOMATIC BLOCK '2010' (km) 
3 
3 
x 
x 
14.00 
0.00 
51.00 
65.00 
3 
3 
x 
x 
22.00 
0.00 
9.00 
31.00 
3 
3 
x 
x 
0.00 
0.00 
5.60 
5.60 
3 
3 
x 
x 
0 .00 
0 .00 
54 .00 
53 .00 
3 
3 
x 
x 
20.00 
114.00 
134.00 
1435 
1435 
3 
3 
x 
x 
0.00 
0.00 
28 .00 
28.00 
1435 
1435 
4 
4 
x 
x 
153.00 
52.00 
93.00 
194.00 
1435 
1435 
4 
4 
x 
x 
0.00 
0.00 
0.00 
82.00 
-----~----~--------~~--~--~----~-~----------------------------~-----~-~---~~-
MAX. LOAD PER AXIS 'TODAY' (t) 22.50 22.50 22.50 22.50 22.50 22.50 22.50 22.50 
MAX. LOAD PER AXIS '2010' (t) 22.50 22.50 22.50 22.50 22.50 22 .50 22 .50 22.50 
- -----~-----------------·------·---------~---
FREIGHT TRAINS PER DAY TODAY' 129 139 116 106 11 3 51 44 5 
FREIGHT TRAINS PER DAY '2010' 0 0 0 112 55 1 1 0 
TRAINS PER DAY TODAY' 326 333 225 218 251 83 80 150 
TRAINS PER DAY '2010' 0 0 0 230 122 15 9 0 
CAPACITY 'TODAY' (trs/D) 252 255 265 1 99 286 97 80 203 
CAPACITY '2010' (trs/D) 302 300 420 270 286 220 170 400 
------------~-----------------------------
TYPE OF CURRENT 3 = 15,000 V (alternate) TYPE OF CURRENT 4 = 3,000 V (continuous) 
Sources: FS - Funzione Strategie Studi e Mercati, Roma 
FS - Unita' Logistica e Trasporto Merci (UL TM), Coordinamento Territoriale Nord-Est 
GROUPE "ACTUALISATION TRANSIT ALPIN" (1990) Premier Rapport 
UIC (1994) European infrastructure master plan, Paris 
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Fig. 4 - (ctd) 
PONTEBBANA AXIS - VIENNA, KLAGENFURT, TARVIS, VERONA 
088 - Austrian Railways 
088 - Austrian Railways 
088 - Austrian Railways 
FS - Italian Railways 
FS - Italian Railways 
196, Wien S.-Leoben 
225, Leoben-Villach 
241, Villach-Tarvis 
242, Tarvisio-Padova 
269, Padova-Verona 
~-------~-------------------·-
LENGTH TODAY' (km) 
LENGTH '201 O' (km) 
SINGLE TRACK 'TODAY' (km) 
SINGLE TRACK '2010' (km) 
DOUBLE TRACK 'TODAY' (km) 
DOUBLE TRACK '2010' (km) 
MULTIPLE TRACK 'TODAY' (km) 
MULTIPLE TRACK '2010' (km) 
TRACK DISTANCE 'TODAY' (m) 
TRACK DISTANCE '2010' (m) 
----------------------
TRAIL WIDTH 'TODAY' (mm) 
TRAIL WIDTH '2010' (mm) 
1 9 6 2 2 5 
174 .00 196.00 
157.00 196.00 
0 . 00 17.00 
0 .00 0.00 
125 .40 179.00 
108 .00 196.00 
49 .00 0.00 
49 .00 0.00 
3 .50 4 . 00 
4 .00 4 .00 
1435 1435 
1435 1435 
2 4 1 242 269 
----------
28 . 00 246.00 82 .00 
28 .00 246 .00 82.00 
6 .00 66 .00 0.00 
0 .00 0 . 00 0.00 
22 . 00 180 .00 82.00 
28 . 00 246 . 00 82.00 
0 .00 0 .00 0.00 
0 .00 0 .00 0.00 
3 .55 3 . 56 3 .56 
3 .55 3 . 56 3 .56 
1435 1435 1435 
1435 1435 1435 
---------------------------------
TYPE OF CURRENT 'TODAY' 
TYPE OF CURRENT '2010' 
RAIL LOADING GAUGE 'TODAY'< A 
RAIL LOADING GAUGE '2010' < A 
RAIL LOADING GAUGE TODAY' A 
RAIL LOADING GAUGE '2010' A 
RAIL LOADING GAUGE TODAY' B 
RAIL LOADING GAUGE '2010' B 
RAIL LOADING GAUGE TODAY' C 
RAIL LOADING GAUGE '2010' C 
RAIL LOADING GAUGE 'TODAY' > C 
RAIL LOADING GAUGE '2010' > C 
MANUAL BLOCK 'TODAY' (km) 
MANUAL BLOCK '2010' (km) 
AUTOMATIC BLOCK 'TODAY' (km) 
AUTOMATIC BLOCK '2010' (km) 
MAX. LOAD PER AXIS 'TODAY' (t) 
MAX. LOAD PER AXIS '2010' (I) 
3 
3 
x 
x 
10 .00 
0 .00 
164.40 
157 .00 
22 .50 
22 .50 
3 
3 
x 
x 
25.00 
0.00 
171.00 
196.00 
22.50 
22 . 50 
3 
3 
x 
x 
4 
4 
x 
x 
-----------
0 . 00 153 .00 
0 . 00 52 .00 
28 . 00 93 . 00 
28 . 00 194.00 
22 .50 22 . 50 
22 .50 22 .50 
4 
4 
x 
x 
0 .00 
0 .00 
0 .00 
82 .00 
22 .50 
22.50 
--~---------·-----------------------
FREIGHT TRAINS PER DAY 'TODAY' 
FREIGHT TRAINS PER DAY '2010' 
TRAINS PER DAY TODAY' 
TRAINS PER DAY '2010' 
CAPACITY TODAY' (trs/D) 
CAPACITY '2010' (trs/D) 
76 
129 
1 61 
350 
210 
416 
31 
129 
101 
250 
74 
240 
51 44 5 
55 100 0 
83 80 150 
122 15 9 0 
97 80 203 
220 170 400 
-------------------------------------------------------------
TYPE OF CURRENT 3 = 15,000 V (alternate) TYPE OF CURRENT 4 = 3,000 V (continuous) 
Sources : FS - Funzione Strategie Studi e Mercati, Roma 
FS - Unita' Logistica e Trasporto Merci (ULTM), Coordinamento Territoriale Nord-Est 
GROUPE "ACTUALISATION TRANSIT ALPIN" (1990) Premier Rapport 
UIC (1994) European infrastructure master plan, Paris 
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3.2 COMBINED TRANSPORT IN ITALY 
Hardware 
It has already been mentioned that hard ware refers to the tangible 
physical components of the transportation infrastructure which in the 
case of combined transport requires specific structures and specialized 
resources. As it has been done for the Austrian case the paper will then 
report of the survey which has been carried out along the Brenner, the 
Tauern, and the Pontebbana axes. 
Again, the results of the survey are outlined in figures 3 and 4, which 
show respectively the intermodal offer along the three axes, and the 
technical parameters for interoperability along those same three axes. 
Software 
As mentioned before, software is used here in the widest sense and 
includes computerized management of transport and computerized 
services which improve acces by users and facilitate intermodal 
operations. 
In this respect, the Italian railways FS-Ferrovie dello Stato have 
recently introduced the SIM-Sistema Informative Merci (Freight 
Information System) which has become operational at the beginning of 
October 1993. All the 250 freight terminals which operate at the 
national level have already adopted it, while the terminals which 
operate at the international level are about to do the same. 
Through the SIM the clients can book traffic for set days. The SIM 
automatically picks out the first train which is available for the 
desired transport. The SIM is also providing the clients a forwarding 
schedule for their shipments, from departure to consignment. On 
occasion, SIM is able to reformulate the schedule. 
When the journey begins the SIM reads the car letter into its freight 
management software. The car letter data are then sent to the Host in 
Rome where they are available for consultation by both stations along 
the way and consignees. 
By interfacing with the CCR-Controllo Centralizzato Rotabili (Rolling-
stock Centralized Control), which is connected to the HERMES and 
ORFEUS systems (international EDI systems), the clients can get updates 
on the journey stages and statuses. With the SIM, in fact, tracking (e.g., 
information on the physical state of the cars) and tracing (e.g., 
information regarding the movement of the cars) operations are 
possible. 
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Billing and tax classification is also handled automatically, and all 
transport and billing data are printed out next to the car. At the stations 
at the end of the line, arrival and consignment data are also stored in 
the SIM. 
Orgware 
As mentioned before, the institutional dimension includes all 
regulatory, administrative, legal, managerial and coordination 
structures and activities concerning both the demand and the supply 
side of railway operations. As in the Austrian case, we characterize 
policies and strategies carried out at the national level first, and then 
railway company related policies and strategies. 
Policies and Strategies 
The Italian transport system is characterized by inefficiencies mainly 
due to the preponderance of road transport compared to other modes of 
transport and the disintegrated framework of road haulage firms. The 
sector, due to high costs and rather poor quality, is relatively 
unproductive in comparison to other European countries. 
The complete dominance of the road freight transport sector over the 
Italian domestic distribution, far from having happened by chance, is 
rather due to a well defined transport policy which accompanied the 
growth of the Italian economy in the 1960's. Such a policy was based on 
an extensive highway network and on a practically unlimited growth of 
the road transport sector. The first consequence of that policy was the 
progressive displacement of the railway from the position it had 
previously held. 
Then, in 1986 the 'General Transport Plan' (PGT) was published. This was 
an event in Italian transport policy. Transport was analyzed on the basis 
of the actual transport situation and integrated in the complete 
economic system of the country. PGT spelt out strategies for an 
equilibrium path and growth in transport supply. The part of transport 
supply dealing with infrastructure and its functioning focused on 
multi modal transport corridors, particular structural systems, 
organizational matters, and the city. PGT aimed at a change in future 
modal split in favor of rail and sea transport within a framework of 
integrated transport. Combined transport would then have played a 
crucial role in future transport policy and supply. According to the Plan, 
for the period 1989-1993 the State was to grant 700 billion Liras to 
private and public undertakings for intermodal transport centers. 
Unfortunately, PGT has not brought together with its publishing 
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concrete measures aiming at substantially modifying the mode partition 
in the Italian transport sector. Further, the Plan which during the last 
years had been regularly updated and was to be updated again by 
December 31, 1994 has not been updated so far. 
Furthermore, although the European Union has issued several norms and 
regulations aiming both at improving European railways' efficiency and 
facilitating the development of combined transport, Italy has not yet 
complied with them. Two cases for all: during the last three years the 
EU has pushed to have its norm No. 3578/92 be adopted by the State 
Members, but, although the norm's applicability expires at the end of 
1995, there are no signs that Italy has the intention to do so. It also 
goes without saying that Italy does not belong to the small group of 
Member States which have already adopted the EC Directive 440/91 in 
their national legislations. 
Recently, the FLC-Freight Leaders Club has produced the study 'Measures 
to foster the development of combined transport' and has presented it to 
the Minister of Transport. The study's main aim is to promote concrete 
steps for the diffusion of intermodal transport in Italy. The FLC 
document is composed by an introduction and a closely argued bill which 
aims at enacting measures to favor the development of combined 
transport, above all by both implementing the EU directive 92/106/EEC 
for infra-EC combined transport and enacting the provisions of the EEC 
norm No. 3578/92. The most important issues raised by the bill go from 
the exemption from any quota restrictions and authorizations for road 
vehicles used in combined transport (both domestic and international), 
to reimbursements or exemptions from national or regional road taxes 
for the same sort of vehicles. The last article of the bill sets a 
contribution of 50 million lira for third-party haulers with a single 
authorized heavy vehicle and without staff who renounce that vehicle 
and re-register it exclusively for combined transport. 
No need to say that it remains to be seen whether the FLC study will 
actually be transformed into a law. 
Although Italy has a certain number of rules which may render road 
transport more difficult or more expensive (such as, a night ban 
applying to Austrian freight vehicles entering Italy at the Austrian-
Italian border, or high fees to be paid for travelling on most Italian 
highways), the only national policy which has recently appeared on the 
scene is a road traffic tax. In what may appear as a reaction to the 
Austrian night traffic ban, Italy has brought back to life a 1986 road 
traffic tax. According to the decree that had introduced that tax, 
Austrian vehicles exceeding 12 tons total weight were to pay 6,000 Lit 
(47 ATS or 3.5 ECU) for each loaded ton per journey. At the time the 
decree was introduced, the protests on the Austrian side were so strong 
that Italy relaxed the rule reducing the imposition by half. Now 
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beginning January 1, 1995 the old road traffic tax applies again. 
Moving to the railway company level, we should start by saying that the 
Italian railways (FS-Ferrovie dello Stato) have recently been 
transformed into a joint stock company. Such a transformation has 
reinforced a process of renewal which has now been going on for some 
time. In the freight sector, this process has manifested itself through 
the revitalization of the FS as a system of intermodal firms which have 
the strategic goal of developing combined transport. 
The transformation is testified also by the fact that while at the 
national level there is not so much going on, the Italian railways are 
proceeding with the implementation of their 'Piano di produzione' 
(Production plan) for the five year period 1993-1997. 
The Plan's general objectives are: 
* to make the offer of single wagons more rational and to develop the 
offer of complete intermodal trains; 
* to optimize the utilization of the personnel as well of the locomotive 
fleet; 
* to rationalize the infrastructural offer (in respect to this, it is 
expected that the 230 intermodal structures which will constitute 
the main strategic network will be accompanied by 250 secondary 
intermodal structures). 
In general, the FS main strategy is to approach the freight transport 
market more as an 'integrator' of services rather than as a mere carrier. 
Such a strategy is being carried out both in the same FS managerial 
system and through the activities of other companies, such as Cemat 
which since 1979 has been the Italian company that manages, organizes 
and commercializes combined road/rail transport. 
Cemat's registered stock is divided among FS (33%) and numerous 
private operators, including road haulers, shipping agents, and bonded 
warehouses (67%). 
Since its establishment, Cemat has constantly grown (see, for example, 
Tab. 3) paralleling the growth of the combined transport sector. 
In order to make combined transport more and more competitive in 
terms of both service costs, efficiency, and reliability, Cemat has 
introduced shuttle services for major domestic destinations and many 
international destinations. The shuttles are trains travelling at 120 
km/h, non-stop and with a full load. Twelve daily pairs of shuttle trains 
operate on domestic lines, while the international shuttles account for 
50% of total Cemat traffic, with 16 daily pairs of trains, 10 through the 
Gotthard Tunnel and 6 through the Brenner Pass. 
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Tab. 3: Cemat: International and National Shipments (number of journeys) 
Semi-Trailers 
Swap Bodies 
Roll-on Roll-off 
TOTAL 
1989 
7 ,702 
12 .158 
17 ,834 
47,304 
5,216 
30,752 
59.462 
1990 
11, 167 
14,612 
30,084 
58,448 
6 ,044 
47,295 
73.060 
1991 
18,496 
17,200 
32 ,431 
69.683 
7,636 
58 ,563 
86.883 
1992 
21 ,500 
20.413 
44 , 766 
81 .652 
1 . 911 
68,177 
102 .065 
1993 
18,371 
7,902 
53 ,307 
104.984 
71 ,678 
112,886 
Source: UIRR-lnternational Union of Combined Road-Rail Transport Companies 
A key place in Cemat's strategies is devoted to the development of a 
'quality program'. This program is aimed in particular at optimizing 
management of transport along international routes in partnership with 
the other companies in UIRR (International Union of Combined Road-Rail 
Transport Companies), and at using computerized performance analysis 
systems to verify the punctuality of service in every single stage of the 
journey and to intervene to remove possible hitches. 
Finance 
According with the analytical framework described in the introduction, 
tinware, refers to both the socio-economic cost-benefit aspects of new 
investments and the ways of financing and maintaining the whole 
railway system. 
The 1986 'National Plan for Transportation' and its updated versions 
were to be matched by financial tools which, by making the plan 
operational, would have allowed the implementation of measures aiming 
at both re-organizing and renewing the national transportation sector. 
Unfortunately, the results of the Plan action programs are far from 
satisfactory: in general, the main infrastructural as well as 
organizational problems are still to be solved. Also, the fact that CIPET 
(lnterministerial Committee for the Transportation Economic Program) 
has recently been brought to the end of its existence, may appear to 
someone a political move to prevent it from achieving autonomy in both 
decisional and financial fields. 
Considering the delicate conjunctural phase Italy is going through at the 
moment, it is hard to believe that the situation can easily be reversed. 
21 
Eco ware 
The last key success factor to be considered is ecoware, which refers to 
the environmental and ecological concerns in the railway sector. 
In this respect, it is hard to find initiatives of this sort in the Italian 
case-study. The only measures that may deserve being mentioned are: 
i) measures taken for limiting noise pollution along some rail 
corridors, 
ii) the very recent measures taken for the disposal of old rail cars 
which had been insulated with asbestos, and 
iii) he new advertisements aimed at promoting combined transport and 
recently introduced by both FS and Cemat in conjunction with 
several transport companies involved in combined transport which 
base their promotional function on the environmental friendliness of 
combined transport. 
4. BOTTLENECKS 
Following the analysis that has been made in the previous sections, 
bottlenecks in the functioning of the Austrian-Italian combined 
transport system can be identified in each problem dimension. 
As far as the bottleneck of the hardware type is concerned, two 
problems can be identified: one related to the intermodal offer, another 
related to some of the technical parameters for interoperability 
Even a quick look at figure 3 can already give an idea of the current 
situation. Along all the three axes both the Austrian Railways and the 
Italian Railways have built a certain number of intermodal terminals. As 
far as their offer is concerned though, those terminals do not seem to be 
fully complementary. In fact, while along the Austrian sections of the 
axes there are terminals which supply Ro-Ro (or 'rolling road', a 
technique belonging to the category of accompanied combined transport) 
technology, along the Italian sections of the same axes there are no 
terminals which can supply such technology. Other than that, it has still 
to be verified whether every terminal offers adequate access from the 
road and can provide sufficient capacity. 
Moving to the second problem, the one related to some of the technical 
parameters for interoperability, its terms can be easily understood 
through the analysis of figure 4. The main problems here are due to the 
different types of current which are being used along the diverse 
national sections and the rail loading gauges' discrepancies. Both 
problems are serious ones. The first one in fact, causes delays at the 
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Austrian-Italian border because the locomotives have to be changed 
(though, as soon as the multi-current locomotive '412' is introduced, the 
problem will be overcome). The second one (an Italian one, since at 
present the rail loading gauges are inferior to the A European standard 
along all the Italian sections) prevents the passage of shipments with 
profiles larger than the rail loading gauges. Other than that, there are 
also problems in respect to security techniques (see, for example, how 
many kilometers still have to relate to the manual block). 
As far as the bottleneck of the software type is concerned, there are 
problems for both the Austrian and the Italian Railways: none of the 
systems has been design for supporting combined transport. In fact, 
even when both companies have successfully completed their 
connections with the HERMES network (the European Railways 
Information System), still complete information on combined transport 
will not be available. The HERMES network is in fact limited to the 
railway system and is not expected to offer interfaces with the other 
components which constitute the combined transport system. 
As far as the bottleneck of the orgware type is concerned, it will be 
better to start by making a distinction between national and railway 
company levels. 
While the comparison between the two countries at the railway 
companies level appear to be sufficiently balanced, at national level, 
the comparison is striking. In fact, while the Austrian side shows a 
wide offer of policies and strategies, the Italian part not only presents 
a discouraging picture but also seems to offer little hope for the future. 
The same kind of considerations can very well be considered as totally 
applicable to the fourth as well as the fifth kind of bottlenecks, those 
of the tinware and the ecoware types. 
5. SUGGESTED IMPROVEMENTS 
Number of measures need to be taken. The first two measures concern 
investment in dedicated combined transport hardware: the building of 
modern trans-shipment terminals, and the enlargement of tunnels to 
accomodate standard containers. The location of terminals should be 
dictated only by logistic and market reasons, but not by network 
restrictions to achieve a market share that assures profitable 
operations. 
A third step concerns the introduction of simple and better software 
operating across the road/rail interface. This requires training people 
to use what is for many a new technology. EDI can dramatically improve 
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the logistics of controlling the wagon fleet (monitoring of units, their 
routing and repair) and all other elements of combined transport 
(carrying, handling, JIT planning, matching containers to lorries, etc.). 
Only if a haulier can follow from start to finish, and not only on one 
modal link, will combined transport become a feasible alternative to 
road transport in a JIT production world. 
Combined transport also requires each of the constituent systems (road 
and rail) to work better on a European scale. With respect to road-
carried freight, the present regulatory framework (especially 
prohibitions on cabotage) can all but exclude flexible cross-national 
operations also for cross-modal transport. 
Many of the shortcomings of the trans-Alpine road/rail system are 
directly related to its operation by largely unrelated bureaucratic 
monopolies. These cannot even always guarantee adequate integration in 
planning and operating into municipal tracked systems. Their 
performance with respect to intermodal and inter-country integration is 
even poorer. 
Moreover, the management style associated with the absence of 
effective competitive and civil service-type personnel policies at all 
levels is generally blamed for the uninspiring performance of railways. 
A greater private role in road/rail services might solve many problems. 
First, multi-national freight operators might simply side-step the 
problem of national fragmentation. Second, inter-modal integration, 
whether technical, operational, and/or commercial might be facilitated 
if single logistics operators could offer a flexible service. Third, 
investment in new technologies, such as new combined transport 
solutions would be stimulated. Finally, procurement nationalism would 
become irrelevant if trans-national freight and logistics companies 
choose the most appropriate software and hardware solutions. 
6. CONCLUSIONS 
The paper has focused on the exploration of transportation networks for 
combined transport in order to analyze the ways combined transport is 
dealt with in the two bordering countries of Austria and Italy and to 
identify major problems and bottlenecks related to its usage. 
After a short introductory part, the paper has described the problems 
related to freight transport through the Alps. 
Then, an analysis of both Austrian and Italian approaches towards 
combined transport has been presented. The analysis has been carried 
out according to the framework developed by Nijkamp et al. (1994) 
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which refers to the so-called 'Pentagon Prism of critical success 
factors• for the European railway network. 
After the analytical part, the last section of the paper has described the 
bottlenecks which the authors have been able to identify. 
Coming to the conclusions, it is hard to believe that all the bottlenecks 
which have been identified can be overcome without some sort of a 
clear political will which helps to go through the changes needed for 
turning national thinking into European thinking, a political will that at 
the moment does not seem to have yet appeared at the horizon. 
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